VEHICLE LAMP 



Background of the Invention 

[0001] 

5 1* Field of the Invention 

The present invention relates to a vehicle lamp equipped 
with an LED (light-emitting diode) light source* More 
particularly, the invention relates to a vehicle lamp 
geometrically configured such that its reflection surface 
10 reflects light in substantially a uniform manner* 
[0002] 

2 . Description of the Related Art 

Many vehicle lamps equipped with an LED light source have 
recently been adopted. In this regard, German Patent 

15 Application Laid-Open No. 19638081 describes a vehicle lamp* 
The vehicle lamp is constituted such that light originating 
from an LED light source is converted into collimated light 
by means of a Fresnel lens such that the collimated light is 
reflected forward of a lamp by means of a reflector. 

20 [0003] 

In the vehicle lamp described in the German publication, 
the reflector has a stepwise reflection surface in which there 
are alternately formed a plurality of light incidence sections 
where the collimated light exiting from the Fresnel lens enters 

25 and a plurality of plane-like intermediate sections where no 
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collimated light enters. When the lamp is observed from the 
front thereof, the reflection surface of the reflector can be 
readily seen to be glaring over the entire surface o# the 
reflection surface* 
5 [0004] 

However, an intermediate section of the vehicle lamp 
described in the patent publication (where the collimated light 
exiting the Fresnel lens does not enter) becomes a 
non-illuminating section. Hence, the light incidence sections 
10 look glowing, resembling spread spots, but an intermediate 
section of the light incidence section looks dark. Thus, there 
arises a problem of a failure to make the reflection surface 
of the reflector glare in substantially a uniform manner. 
[0005] 

15 Summary of the Invention 

The invention has been conceived under the foregoing 
circumstances and aims at providing a vehicle lamp which is 
equipped with an LED light source and can make a reflection 
surface of a reflector glare in substantially a uniform manner. 
20 [0006] 

The invention attempts to achieve the foregoing object 
by designing the geometry of an intermediate section of a 
reflection surface, 
[0007] 

25 The invention provides a vehicle lamp having a light source 
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(in the embodiment, a LED light source) , an optical member for 
converting light originating from the LED light source into 
collimated light, and a reflector portion for reflecting the 
collimated light exiting from the optical member forward of 
5 the lamp, wherein 

the reflector portion has a stepwise reflection surface 
in which there are alternately formed a plurality of light 
incidence sections into which the collimated light enters and 
a plurality of intermediate sections into which no collimated 
10 light enters; and 

at least a portion of the intermediate sections is formed 
from an irregular surface formed so as to recess rearward of 
the lamp with respect to a plane parallel to the direction of 
radiation of the collimated light. 
15 [0008] 

Here, the term "vehicle lamp" is not limited to a vehicle 
lamp of specific type. For instance, a tail lamp, a stop lamp, 
or another lamp can be adopted. 
[0009] 

20 In addition, no particular limitation is imposed on the 

specific configuration of the "optical member," so long as the 
optical member can convert the light originating from the LED 
light source into collimated light. For example, a Fresnel 
lens, a convex lens, or a concave mirror can be adopted. At 

25 that time, the "optical member" may or may not have another 
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cross section for converting the light originating from the 
LED light source into collimated light, so long as the optical 
member is configured such that the light originating f«m the 
LED light source is converted into collimated light by means 
5 of one cross sectional surface extending in the longitudinal 
direction of the lamp including the luminescent center of the 
LED light source. 
[0010] 

The term "reflector portion" may denote an ordinary 
10 reflector portion configured to reflect the collimating light 
exiting from the optical member on an outer surface of the 
reflector portion. Alternatively, the reflector portion may 
be formed from a transparent member such that the collimated 
light exiting from the optical member having passed through 
15 the reflector portion is subjected to internal reflection. 
[0011] 

In relation to the "reflection surface," no particular 
limitation is imposed on the arrangement of light incidence 
sections and intermediate sections , so long as a plurality of 
20 light incidence sections and a plurality of intermediate 
sections are formed stepwise and alternately. 
[0012] 

No particular limitation is imposed on the specific 
geometry of the "light incidence section," so long as the light 
25 incidence section is formed so as to reflect the collimating 
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light exiting from the optical member forward of the lamp. 
Further, there may be adopted a light incidence section 
configured to subject the collimated light exiting from the 
optical member to mere regular reflection. Alternatively, the 
5 light incidence section may be configured to subject the 
collimated light exiting from the optical member to diffusion 
and reflection. 
[0013] 

The ^irregular surface' 7 constituting each intermediate 

10 section is not limited to any particular geometry, so long as 
the irregular surface is formed so as to recess rearward of 
the lamp with respect to a plane parallel to the direction of 
radiation of the collimated light exiting from the optical 
member. 

15 [0014] 

As indicatedby the foregoing configurations , the vehicle 
lamp of the invention is configured to convert the light 
originating from the LED light source into collimated light 
by means of an optical member. The collimated light exiting 

20 from the optical member is reflected forward of the lamp by 
means of a reflector. The reflector portion has a stepwise 
reflection surface in which there are alternately formed a 
plurality of light incidence sections into which the collimated 
light enters and a plurality of intermediate sections into which 

25 no collimated light enters. At least a portion of the 
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intermediate sections is formed from an irregular surface formed 
so as to recess rearward of the lamp with respect to a plane 
parallel to the direction of radiation of the collimatedLLight . 
Hence, the following working-effect can be obtained. 
5 (0015] 

Specif ically, in relation to the vehicle lamp equipped 
with the LED light source, generally the LED light source is 
optically designed as a point source of light. In effect, an 
illumination section of the LED light source has a somewhat 

10 light-emitting area, although the area is small. Further, a 
manufacturing error or a mount error inevitably arises in the 
optical member or the like . Consequently, the collimated light 
that originates from the optical member and enters the reflection 
surface of the reflector portion has some degree of broadness. 

15 [0016] 

If at least a portion of the intermediate sections 
constituting the reflection surface is formed from an irregular 
surface, stray light (an oblique ray) included in the collimated 
light originating from the optical member can be reflected 

20 forward of the lamp by means of the irregular surface. As a 
result, when the lamp is observed from the front, the reflection 
surface of the reflector portion can be made such that the 
intermediate section formed from the irregular surface also 
appears to glow and also as such that the light incidence section 

25 appears to glow, resembling spread spots. At that time, the 
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irregular surface constituting the intermediate section is 
formed so as to recess rearward of the lamp with respect to 
the plane parallel to the direction of radiation of the 
collimated light exiting from the optical member. As a result 
5 of the intermediate sections being formed from irregular 
surfaces, incidence of light onto the light incidence sections 
is not hindered* 
[0017] 

According to the embodiment, in the vehicle lamp equipped 
10 with the LED light source, an area on the reflection surface 
of the reflector port ion where the intermediate section is formed 
from the irregular surface can be made to glare in substantially 
a uniform manner. At that time, as long as the intermediate 
section is formed from the irregular surface over the entire 
15 reflection surface of the reflector portion, the entire 

reflection surface of the reflector portion can be made to glare 
in substantially a uniform manner. 
[0018] 

As mentioned previously, the specific geometry of the 
20 "irregular surface" is not limited to any specific geometry. 
If the cross-sectional profile of the irregular surface is set 
to a saw-toothed profile, the stray light included in the 
collimated light exiting from the optical member canbe reflected 
forward of the lamp efficiently. 
25 [0019] 
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In the configuration, at least a portion of the reflection 
surface of the reflector portion is formed as an internal 
reflection section for reflecting the collimated light exiting 
the optical member forward of the lamp through internal 
5 reflection. At least the intermediate section located in the 
internal reflection section is formed from the irregular surface • 
As a result/ the following working-effect can be yielded. 
[0020] 

Specif ically, the collimated light entering the internal 

10 reflection section travels through the reflector portion. 
Hence, the stray light included in the collimated light exiting 
the optical member enters the irregular surface of the 
intermediate section, and the collimated light exiting the 
optical member is also subjected to scattering by means of 

15 impurities or the like within the reflector portion. Stray 
light stemming from repeated internal reflection and stray light 
stemming from a portion of the light subjected to diffusion 
and reflection forward of the lamp by means of the light incidence 
section being internally reflected from the front surface of 

20 the internal reflection section enter the irregular surfaces 
of the intermediate section. Consequently, when the 
intermediate section located in the internal reflection section 
is formed from the irregular surface, the internal reflection 
section can appear to glare more brightly. As a result, the 

25 internal reflection section can be made to glare in substantially 
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a uniform manner, 
[0021] 

When at least a portion of the reflection surface of the 
reflector portion is formed as an internal reflection section, 
5 at least a part of the reflector portion is formed from a 
translucent member. In such a case, when the optical member 
is also formed f roma translucentmember, the translucent members 
can be formed as a single member. 

Brief Description of the Drawings 
10 Fig. 1 is a front view showing a vehicle lamp of an 

embodiment of the invention; 

Fig. 2 is a cross-sectional view taken along line II-II 
Shown Fig, 1; 

Fig. 3 is a detailed view of the featured section shown 
15 in Fig. 2; 

Fig. 4 is a detailed view of a section designed by IV 
Shown in Fig. 3; 

Fig. 5 is front view showing the vehicle lamp in an 
illuminated state; 
20 Fig. 6 is a view similar to Fig. 3, showing a vehicle 

lamp of a first modification; 

Fig. 7 is a detailed view of a section VII shown in Fig. 

6; 

Fig. 8 is a front view showing the vehicle lamp of the 
25 first modification in an illuminated state; 



Fig. 9 is a view similar to Fig. 3, showing a vehicle 
lamp of a second modification; and 

Fig. 10 is a front view showing the vehicle lamp-of the 
second modification in an illuminated state, 
5 [0022] 

Detailed Description of the Invention 
An embodiment of the invention will now be described 
hereinbelow by reference to the drawings. 
[0023] 

10 Fig- 1 is a front view showing a vehicle lamp of an 

embodiment. Fig. 2 is a cross-sectional view taken along line 
II-II shown in Fig. 1 . Fig. 3 is a detailed view of the featuring 
section shown in Fig. 2. 
[0024] 

15 As illustrated, a vehicle lamp 10 of the embodiment is 

a tail lamp provided at a rear end section of the vehicle and 
comprises an LED light source 12/ an optical member 14, a 
reflector portion 16, and a translucent cover 18. 
[0025] 

20, The LED light source 12 is oriented forward of the lamp 

(i.e., in a rearward direction of a vehicle, and this applies 
to any counterparts in the following descriptions) such that 
an optical axis Ax is brought into alignment with the center 
axis of the lamp extending in a longitudinal direction of the 

25 vehicle. The LED light source 12 is formed from an LED main 
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body 12A, and sealing plastic 12B which covers the luminescent 
center 0 of the LED main body 12A in a substantially 
semi-spherical manner. The LED light source 12 is fixed to 
a substrate support member 22 by way of a substrate 20* 
5 [0026] 

The translucent member 14 is formed from a transparent 
synthetic resin molded product arranged so as to cover the LED 
light source 12 from the front ♦ A rear surface section of the 
optical member 14 is secured on the substrate support member 
10 22. 

[0027] 

A light incidence recess 14A for causing the light 
originating from the LED light source 12 (hereinafter called 
"outgoing LED light ") to enter the optical member 14 is formed 
15 in a rear surface of the optical member 14 . The light incidence 
recess 14Ahas a spherical section 14A1 spherically surrounding 
the luminescent center O, and a cylindrical section 14A2 
cylindrically surrounding the optical axis Ax . Of the outgoing 
LED light, a light ray going out of the LED at a small angle 

20 {specifically an angle of, e.g., 40° or less) with reference 
to the optical axis Ax travels through the optical member 14 
without modifications after having entered the spherical 
section 14A1 at right angles. A light ray going out of the 
LED at a large angle (specifically an angle of, e.g., 40° or 

25 more) with reference to the optical axis Ax is refracted to 
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travel toward an outer periphery of the optical member 14 therein 
after having obliquely entered the cylindrical section 14A2. 
[0028] _ 
Formed on the surface of the optical member 14 are an 
5 internal reflection section 14B and a refraction section 14C. 
The internal reflection section 14B subjects small-angle 
incidence light (the light having entered the spherical section 
14A1) that has entered the optical member 14 at a small angle 
with reference to the optical axis Ax to internal reflection 
10 in a direction substantially orthogonal to the optical axis 
Ax. The refraction section 14C refracts large-angle incident 
light (the light having entered the cylindrical section 14A2) 
that has entered the optical member 14 at a large angle with 
respect to the optical axis Ax in a direction substantially 
15 orthogonal to the optical axis Ax. 
[0029] 

The internal reflection section 14B is formed in a front 
surface section of the optical member 14 and from a 
substantially- funnel-shaped rotary curved surface centered on 
20 the optical axis Ax. The refraction section 14C is formed from 
a substantially-annular-dome-shaped rotary curved surface 
centered on the optical axis Ax rearward of the internal 
reflection section 14B, 
[00.30] 

25 An area on the surface of the optical member 14 close 



to an outer periphery of the internal reflection section 14B 
is formed as a cylindrical outer peripheral section 14D made 
of a cylindrical surface centered on the optical axis Ax. As 
a result/ the outgoing LED light that has undergone internal 
5 reflection on the internal reflection section 14B and travels 
in a direction substantially orthogonal to the optical axis 
Ax is caused to travel from the cylindrical outer peripheral 
section 14D along a straight line outside of the optical member 
14 without modifications . A rear end section of the cylindrical 

10 outer peripheral section 14D is formed as an annular plane 
section 14E formed from a plane perpendicular to the optical 
axis Ax, As a result, the outgoing LED light ray that has been 
reflectedby the internal reflection section 14B and the outgoing 
LED light ray that has been refracted by the refraction section 

15 14C are prevented from being shielded by the annular plane 
section 14E. 
[0031] 

The reflector portion 16 is arranged to reflect the 
outgoing LED light that has passed through the optical member 

20 14 (i*e., the collimated light traveling in a direction 

substantially orthogonal to the optical axis Ax) forward of 
the lamp. The reflector portion 16 is formed from a synthetic 
resin product into a flat conical surface geometry, whose front 
surface is subjected to reflection surface treatment. When 

25 the lamp is viewed from the front, the reflector portion 16 
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in this embodiment has a circular outer shape , 
[0032] 

The reflector portion 16 has a stepwise reflection surface 
16a, In the reflection surface 16a, a plurality of light 
5 incidence sections 16s, into which the collimated light going 
out of the optical member 14 enters, and a plurality of 
intermediate sections 16g, into which the collimated light going 
out of the optical member 14 does not enter, are alternately 
formed- The light incidence sections 16s and the intermediate 
10 sections 16g are arranged at equal intervals so as to separate 
the reflection surfaces 16a radially and concentrically, 
[0033] 

Each of the light incidence sections 16s is formed into 
a convex curved surface having a predetermined curvature in 

15 the radial and circumferential directions with respect to the 
optical axis Ax while a conical surface having the optical axis 
Ax is taken as a center axis and a vertical angle of 90° is 
taken as a reference surface. The collimated light going out 
of the optical member 14 is diffused and reflected in the radial 

20 and circumferential directions with respect to the optical axis 
Ax, 

[0034] 

Each of the intermediate sections 16g is formed from an 
irregular surface so as to recess rearward of the lamp with 
25 respect to the plane orthogonal to the optical axis Ax. The 



irregular surface constituting each intermediate section 16g 
is formed from a plurality of V-shaped grooves, each having 
a saw-toothed cross-sectional profile and extending in a 
circumferential direction. 
5 [0035] 

The translucent cover 18 is formed from a transparent 
synthetic resin molded product. When the lamp is viewed from 
the front/ the translucent cover 18 has a circular outer shape. 
An outer edge of the translucent cover 18 is fixed to the reflector 
10 portion 16. 

[0036] 

Fig. 3 shows the outgoing LED light passed through the 
optical member 14 as collimated light traveling in a direction 
substantially orthogonal to the optical axis Ax* This figure 

15 shows an optical path achieved when the light originating from 
the LED light source 12 goes out the luminescent center O serving 
as a point source of light and where the optical member 14 is 
accurately manufactured and attached to the substrate support 
member. In effect/ an illumination section of the LED light 

20 source 12 has a light-emitting area of sorts, although the area 
is small. Further, occurrence of a manufacturing error or a 
mount error in the optical member 14 is inevitable. 
Consequently, the collimated light entering the reflection 
surface 16a of the reflector portion 16 from the optical member 

25 14 has some degree of broadness . Moreover, the collimated light 
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may deviate slightly from the direction substantially 
orthogonal to the optical axis Ax, depending on the mounting 
configuration and manufacturing tolerances. — 
[0037] 

5 Fig* 4 is a detailed view of a section IV shown in Fig. 

3. 

[0038] 

As illustrated, an angle G formed between an outer 
peripheral slope 16gl of each V-shaped groove in an irregular 
10 surface constituting the intermediate section 16g and a plane 
P (a plane parallel to the direction in which the collimated 
light from the optical member 14 is radiated) orthogonal to 
the optical axis Ax is usually set to a value of about 40° to 
45°. 

15 [0039] 

Of the collimated light going out the optical member 14, 
a component R traveling in a direction orthogonal to the optical 
axis Ax (original collimated light) enters only the light 
incidence section 16s* Stray light (an oblique ray) rl, which 

20 is slightly different in angle from the collimated light, enters 
the intermediate section 16g. Since the intermediate section 
16g is formed from an irregular surface, the stray light rl 
having entered the intermediate section 16g is reflected forward 
of the lamp. Stray light rays (scattered light) r2, r3 other 

25 than the stray light rl are subjected to reflection on the 
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intermediate sections 16g twice, to thereby travel forward of 
the lamp. The stray light rays r2, r3 primarily develop as 
a result of a portion of the light having been diffused and 
reflected forward of the lamp by the light incidence section 
5 16s being again subjected to reflection on the translucent cover 
18, 

[0040] 

Fig. 5 is a front view showing the vehicle lamp 10 of 
the embodiment with the LED light source 12 being illuminated. 
10 [0041] 

As illustrated, when the vehicle lamp 10 is observed from 
the front, the plurality of light incidence sections 16s and 
the plurality of intermediate sections 16g, both constituting 
the reflection surface 16a of the reflector portion 16, 
15 simultaneously appear to glow discretely, resembling spread 
spots . 

[0042] 

As mentioned above, each of the light incidence sections 
16s is formed into a convex curved surface while a conical surface 

20 having the optical axis Ax is taken as a center axis and a vertical 
angle of 90° is taken as a reference surface. The outgoing LED 
light enters the respective light incidence sections 16$ as 
colliraated light. Center portions of the light incidence 
sections 16s appear to glow brightly as glaring sections Bl . 

25 Even when the eyepoint has been slightly deviated from the front 



of the lamp, the outgoing LED light falls on the respective 
light incidence sections 16s as collimated light. Hence, the 
portions of the respective light incidence sections 16s deviated 
from the centers thereof appear to glow brightly as the glaring 
5 sections Bl in accordance with the amount of movement of the 
eyepoint , 

[0043] 

As mentioned above, each of the intermediate sections 
16g is formed from an irregular surface formed from a plurality 

10 of V-shaped grooves extending in a circumferential direction. 
The intermediate section 16g appears to glow as a 
narrow-ring-shaped glaring section B2, The stray light rays 
rl, r2, and r3 enter the respective intermediate sections 16g. 
However, the original collimated light R going out of the optical 

15 . member 14 does not enter the intermediate sections 16g. Hence, 
the glowing section B2 becomes darker than the glowing section 
Bl. 

[0044] 

As has been described in detail, the vehicle lamp 10 of 
20 the embodiment is constructed such that the light originating 
from the LED light source 12 is converted into collimated light 
by means of the optical member 14 and such that the collimated 
light exiting the optical member 14 is reflected forward of 
the lamp by means of the reflector portion 16. The reflector 
25 portion 16 has a stepwise reflection surface 16a. In the 
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stepwise reflection surface 16a there are alternately formed 
a plurality of light incidence sections 16s into which the 
collimated light enters and a plurality of intermediate sections 
16g into which the collimated light does not enter. Each of 
5 the intermediate sections 1 6g is formed from an irregular surface 
formed so as to recess rearward of the lamp with respect to 
the plane parallel with the direction of radiation of the 
collimated light . By means of the irregular surfaces, the stray 
light rl included in the collimated light exiting from the 
10 optical member 14 and the stray light rays r2, r3 reflected 
from the translucent member 18 can be reflected forward of the 
lamp . 

[0045] 

When the lamp is observed from the front, the reflection 
15 surface 16a of the reflector portion 16 can be made such that 
the light incidence sections 16s appear to glow as the glaring 
sections Bl, resembling spread spots, and such that the 
intermediate sections 16g formed from irregular surfaces also 
appear to glow as the glaring sections B2 concentrically and 
20 discretely. At that time, the irregular surf aces constituting 
the intermediate sections 16g are formed so as to recess rearward 
of the lamp with reference to the plane parallel to the direction 
of radiation of the collimating light exiting the optical member 
14. As a result of the intermediate sections 16g being formed 
25 from irregular surfaces, incidence of light onto the light 
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incidence sections 16s is not hindered. 
[0046] 

As mentioned above, according to the embodiment-, the 
entire reflection surface 16a of the reflector portion 16 can 
5 be made to glare in substantially a uniform manner. 
[0047] 

Particularly in the embodiment/ the irregular surface 
constituting the intermediate section 16g is set to a saw-toothed 
profile* Hence, the stray light rl included in the collimated 
10 light exiting the optical member 14 can be efficiently reflected 
forward of the lamp. At that time, in the embodiment, the outer 
peripheral slope 16gl of each V-shaped groove in the irregular 

surface is set to an angle of about 9=4 0° to 45° with respect 
to the plane P orthogonal to the optical axis Ax. Hence, the 

15 stray light rl slightly deviating in angle from the direction 
orthogonal to the optical axis Ax can be reflected forward of 
the lamp. As a result, the brightness of the intermediate 
section 16g when viewed from the front of the lamp can be 
maximized. 

20 [0048] 

In the embodiment, the reflection surface 16a of the 
reflector portion 16 is formed by subjecting the front surface 
of the reflector portion 16 to reflection surface treatment. 
However, the intermediate section 1 6g is formed from an irregular 

25 surface. Hence, even when paint for a purpose such as 
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undercoating or the like has dropped during the course of 
reflection surface treatment/ the paint or the like can be 
prevented from entering the irregular surface of the 
intermediate section 16g, to thereby hinder the paint from 
5 reaching the light incidence section 16s. As a result, 

impairment of the diffusion/reflection function of the light 
incidence section 16s can be inhibited effectively* 
[0049] 

A first modification of the embodiment will now be 
10 described. 

[0050] 

Fig. 6 is a view analogous to Fig. 3, showing a vehicle 
lamp 30 of the modification. 
[0051] 

15 As illustrated, the vehicle lamp 30 differs from the 

vehicle lamp 10 of the embodiment in the configuration of a 
reflector portion 3 6 and in that the translucent cover 18 is 
not provided. 
[0052] 

20 A portion of the reflector portion 36 of the vehicle lamp 

30 close to the inner periphery, into which the outgoing LED 
light exiting the refraction section 14C of the optical member 
14 enters, and a portion of the reflector portion 36 of the 
vehicle lamp 30 close to the outer periphery, into which the 

25 outgoing LED light exiting the internal reflection section 14B 
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of the optical member 14 enters, are formed as an internal 
reflection reflector section 3 6B. 

[0053] _ 
The normal reflector section 36A is substantially 
5 identical in structure with the portion of the reflector portion 
16 of the embodiment close to the inner periphery* Namely, 
the reflector portion 36 has a stepwise reflection surface 36Aa. 
Formed alternately in the reflection surface 36Aa are a plurality 
of light incidence sections 36As into which the collimated light 

10 exiting from the refraction section 14C of the optical member 
14 enters, and a plurality of intermediate sections 36Ag into 
which no collimated light enters. In the modification, the 
intermediate sections 36Ag are formed not as irregular surfaces 
but of a plane orthogonal to the optical axis Ax, 

15 [0054] 

The internal reflection reflector section 36B is 
configured to reflect the outgoing LED light having passed 
through the optical member 14 forward of the lamp through 
internal reflection. Namely, the internal reflection 

20 reflector section 36B is formed integrally with the optical 
member 14 such that the optical member 14 extends from the 
cylindrical outer peripheral section 14D (see Fig, 3) in the 
direction of an outer periphery. A reflection surface 36Ba 
is formed in an outer peripheral end surface. The reflection 

25 surface 36Ba is formed from a plurality of light incidence 
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sections 36Bs into which the collimated light exiting the 
internal reflection section 14B of the optical member 14 enters 
and a plurality of intermediate sections 36Bg into which no 
collimated light enters, the sections being formed stepwise 
5 and alternately. 
[0055] 

Fig. 7 is a detailed view of a section marked VII in Fig. 

6. 

[0056] 

10 As illustrated, the intermediate sections 36Bg 

constituting the reflection surface 3 6Ba of the internal 
reflection reflector section 3 6B are formed from an irregular 
surface formed so as to recess rearward of the lamp with respect 
to the plane P parallel to the direction of radiation of the 

15 collimated light exiting from the optical member 14. An 

outer-peripheral-side slope 36Bg of each V-shaped groove in 
the irregular surface is set to an angle of about 8 = 40° to 
45° with reference to the plane P orthogonal to the optical 
axis Ax. 

20 [0057] 

Of the collimated light exiting from the internal 
reflection section 14B of the optical member 14, a component 
R (original collimated light) traveling in a direction 
orthogonal to the optical axis Ax enters solely the light 

25 incidence section 36Bs. The stray light (an oblique ray) rl 
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slightly deviating in angle from the colliraated light enters 
the intermediate section 36Bg. The intermediate section 3 6Bg 
is formed from an irregular surface, and hence the stray light 
rl having entered the intermediate section 36Bg is reflected 
5 forward of the lamp. Stray light, rays (scattered light) r2, 
r3 other than the stray light rl are subjected to reflection 
on the intermediate sections 36Bg twice, to thereby travel 
forward of the lamp. The stray light rays r2, r3 primarily 
develop as a result of a portion of the light diffused and 

10 reflected forward of the lamp by the light incidence section 
36Bs being subjected to reflection on the front surface of the 
internal reflection section 14B and as a result of the collimated 
light output from the optical member 14 being subjected to 
repeated scattering and internal reflection by means of 

15 impurities or the like within the internal reflection reflector 
section 36B. 
[0058] 

Fig, 8 is a front view showing the vehicle lamp 30 of 
the present modification while the LED light source 12 is 
20 illuminated, 
[0059] 

As illustrated, when the vehicle lamp 30 is observed from 
the front, the plurality of light incidence sections 36As and 
the plurality of intermediate sections 36Bs, both constituting 
25 the reflection surfaces 36Aa, 36Ba of the reflector portion 
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36, and the plurality of intermediate sections 36Bg constituting 
the reflection surface 36Ba of the internal reflection reflector 
section 36B simultaneously appear to glow discretely, 
resembling spread spots. 
5 [0060] 

As mentioned above, each of the light incidence sections 
36As, 36Bs is formed into a convex curved surface while a conical 
surface having the optical axis Ax is taken as a center axis 
and a vertical angle of 90° is taken as a reference surface. 

10 The outgoing LED light enters the respective light incidence 
sections 36As, 36Bs as collimated light. Center portions of 
the light incidence sections 36As, 36Bs appear to glow brightly 
as glaring sections Bl (A) , Bl (B) . Even when the eye or viewpoint 
has been slightly deviated from the front of the lamp, the 

15 outgoing LED light falls on the respective light incidence 
sections 36As, 36Bs. Hence, the portions of the respective 
light incidence sections 36As, 36Bs deviated from the centers 
thereof appear to glow brightly as the glaring sections Bl (A) , 
Bl (B) in accordance with the amount of movement of the eyepoint . 

20 [0061] 

Each of the intermediate sections 36Bg constituting the 
reflection surface 36Ba of the internal reflection reflector 
section 36B is formed from an irregular surface formed from 
a plurality of V-shaped grooves extending in a circumferential 

25 direction. The intermediate sections 36Bg appear to glow as 
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a narrow-ring-shaped glaring section B2(B) . The stray light 
rays rl, r2, and r3 enter the respective intermediate sections 
36Bg. However, the original collimated light R going-out of 
the optical member 14 does not enter the intermediate sections 
5 36Bg. Hence, the glowing section B2(B) becomes darker than 
the glowing sections Bl (A) , Bl (B) , The stray light rays r2, 
r3 are produced by repeated internal reflection. Hence/ the 
stray light r2, r3 becomes greater in quantity than in the 
embodiment. For this reason, the glaring section B2 (B) becomes 
10 brighter than the glaring section B2 of the embodiment. 
[0062] 

The respective intermediate sections 36Ag constituting 
the reflection surface 36Aa of the normal reflector section 
36A are formed from a plane orthogonal to the optical axis Ax 
15 and hence appear dark, 
[0063] 

When the configuration of the modification is adopted, 
the entire reflection surface 36Ba of the internal reflection 
reflector section 36B can be made to be glaring substantially 
20 uniform* At that time, the glaring section B2 (B) appears to 
glare more brightly than the glaring section B2 of the embodiment 
Hence, the brightness of the reflection surface 36Ba can be 
made more uniform, 
[0064] 

25 In the modification, only the glaring section Bl (A) of 
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the reflection surface 36Aa of the normal reflector section 
36A appears to glare brightly. The way in which the reflection 
surface 36Aa of the normal reflector section 36A is viewed can 
be made to contrast with the way the reflection surface 36Ba 
5 of the internal reflection reflector section 36B is viewed. 
As a result, novelty can be imparted to the design of the lamp 
that is required at the time of illumination. 
[0065] 

A second modification of the embodiment will now be 
10 described. 

[0066] 

Fig. 9 is a view similar to Fig. 3, showing a vehicle 
lamp 50 of the modification. 
[0067] 

15 As illustrated, the vehicle lamp 50 is analogous in basic 

configuration to the vehicle lamp 50 of the first modification* 
A portion of the configuration of the reflector portion 56 is 
different from the first modification. 
[0068] 

20 As in the case of the portion of the reflector portion 

16 of the embodiment close to the inner periphery, the normal 
reflector section 56A of the reflector portion 56 of the present 
modification has a stepwise reflection surface 56Aa. Formed 
alternately in the reflection surface 56Aa are a plurality of 

25 light incidence sections 56As into which the collimated light 
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exiting from the refraction section 14C of the optical raember 
14 enters and a plurality of intermediate sections 56Ag into 
which no collimated light enters. Each of the intermediate 
sections 56Ag is formed from an irregular surface, 
5 [0069] 

As in the case of the internal reflection reflector section 
36Bof the first modification, the internal reflection reflector 
section 56B of the reflector portion 56 has a stepwise reflection 
surface 56Ba. Formed alternately in the reflection surface 

10 56Ba are a plurality of light incidence sections 56Bs into which 
the collimated light exiting from the refraction section 14B 
of the optical member 14 enters and a plurality of intermediate 
sections 56Bg into which no collimated light enters • An 
intermediate section 56Bg which meshes with the intermediate 

15 . section 56Ag situated at the outer edge of the reflection surface 
56Aa of the normal reflector section 56A is formed in an internal 
peripheral section of the reflection surface 56Ba. 
[0070] 

Fig. 10 is a front view of the vehicle lamp 50 of the 
20 modification while the LED light source 12 is illuminated, 
[0071] 

As illustrated, when the vehicle lamp 50 is observed from 
the front, the plurality of light incidence sections 56As and 
the plurality of intermediate sections 56Ag, both constituting 
25 the reflection surfaces 56Aa of the normal reflector section 
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56A, and the plurality of intermediate sections 56Bs and the 
intermediate sections 56Bg, both constituting the reflection 
surface 56Ba of the internal reflection reflector section 56B, 
simultaneously appear to glow discretely, resembling spread 
5 spots* 

[0072] 

At that time, in relation to the reflection surface 56Aa 
of the normal reflector section 5 6A, a center section of each 
light incidence section 56As appears to glare brightly as the 

10 glaring section Bl (A) , Each of the intermediate sections 56Ag 
appears to glare as a narrow-ring-shaped glaring section B2 (A) . 
However, the manner in which the glaring section Bl (A) is viewed 
and the manner in which the glaring section B2 (A) is viewed 
are substantially the same as in the embodiment. In contrast, 

15 in relation to the reflection surface 56Ba of the internal 
reflection reflector section 56B, a center section of each light 
incidence section 56Bs appears to glare brightly as the glaring 
sectionBl (B) , and each of the intermediate sections 56Bgappears 
to glare as a narrow-ring-shaped glaring section B2 (B) . The 

20 manner in which the glaring section Bl (B) is viewed and the 
manner in which the glaring section B2 (B) is viewed are 
substantially the same as in the case of the first modification . 
[0073] 

When the configuration of the modification is adopted, 
25 the entire reflection surface 56Aa of the normal reflector 
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section 56A as well as the entire reflection surface 56Ba of 
the internal reflection reflector section 56B can be made to 
glare in substantially a uniform manner. At that time, the 
glaring section B2(B) of the modification is viewed slightly 
5 brighter than the glaring section B2 (B) of the embodiment. 
Hence, the manner in which the reflection surface 56Aa of the 
^normal reflector section 56A is viewed can be made to contrast 
with the manner in which the reflection surface 56Ba of the 
internal reflection reflector portion 56B is viewed. As a 
10 result, novelty can be imparted to the design of the lamp that 
is required at the time of illumination. 
[0074] 

In each of the modifications, the reflection surfaces 
36Ba, 56Ba of the internal reflection reflector sections 36B, 

15 56B are formed so as to reflect the collimated light exiting 
from the optical member 14 forward of the lamp through internal 
reflection. The rear surfaces of the internal reflection 
reflector sections 36B, 56B may be subjected to reflection 
surface treatment. In such a case, all the stray light rays 

20 rl, r2, and r3 entering the intermediate sections 36Bg, 56Bg 
can be reflected forward of the lamp, thereby rendering the 
glaring section B2 (B) brighter. 
[0075] 

In the vehicle lamps 30, 50 of themodif ications, provision 
25 of the translucent cover IB, such as that employed in the vehicle 



lamp 10 of the embodiment/ is not required. However, in view 
of prevention of staining of the lamp, the translucent cover 
18 may be provided. 
[0076] 

5 In the embodiment and the respective modifications, the 

vehicle lamps 10, 30, 50 may be formed so as to be housed in 
a lamp chamber as a lamp unit, wherein the lamp chamber is formed 
from a translucent cover (outer cover) and a lamp body. In 
such a case, the translucent cover 18 may not be provided on 
10 the lamp. 

[0077] 

In the embodiment and the modifications, the LED light 
source 12 is described as being oriented forward of the lamp. 
However, the LED light source may be arranged in another 
15 direction. Even in such a case, as a result of adoption of 
configurations analogous to those of the embodiment and the 
modifications, working-effects which are the same as those 
achieved by the embodiment and the modifications can be yielded. 
[0078] 

20 The embodiment and the respective modifications have 

described cases where the vehicle lamps 10, 30 , 50 are tail 
lamps. However, even in the case of a vehicle lamp other than 
the tail lamp (e,g., a stop lamp, a tail/stop lamp, a clearance 
lamp, and a turning signal) , working-effects which are the same 

25 as those achieved by the embodiment and the modifications can 



be yielded as a result of adoption of configurations analogous 
to those of the embodiment and the modifications. 
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